ABSTRACT. A 10-month-old Japanese black heifer was diagnosed as having an intra-abdominal cyst using computed tomography (CT). Through a posterior ventral midline incision, the cyst was removed, and the heifer completely recovered after the surgery. CT scans enabled detection of the intra-abdominal cyst and measurements of the diameter of the cyst before the surgery.
The number of case reports involving diagnosis with computed tomography (CT) has been increasing in both companion and production animals. There have been numerous reports on the diagnosis of abdominal diseases in small animals using CT [1, 3, 5, 8, 11] . In production animals, however, reports on diagnosis of abdominal abnormalities using CT [7, 10] have been limited. Therefore, we want to report a case of intra-abdominal cyst in Japanese Black heifer diagnosed by CT.
A 10-month-old Japanese Black heifer with 247 kg body weight showed urinary tenesmus since 13 days before it was presented for the first consultation at the joint faculty of veterinary medicine, Kagoshima University. At the first examination, rectal temperature, pulse rate and heartbeat were within the normal range. But, total leukocyte count was 14,700 /µl. It was slightly higher than the reference value (4,000-12,000 /µl) [6] . Serum biochemical analysis showed normal levels of total protein (7.2 g/dl), albumin (3.4 g/ml), globulin (3.8 g/dl), blood urea nitrogen (16.6 mg/dl) and creatinine (0.8 mg/dl). There were no abnormalities at the bladder by the rectal palpation and umbilical cord with the ultrasound scanner (HS-101V, Honda, Toyohashi, Japan). Animals were cared for according to the Guide for the Care and Use of Laboratory Animals of the Joint Factory of the Veterinary Medicine, Kagoshima University.
CT imaging of the intra-abdomen was performed under deep sedation with 2% xylazine (xylazine 2%, Fujita, Tokyo, Japan) injection. Image acquisition was obtained using a multi-slice helical CT scanner (Aquilion, Toshiba, Otawara, Japan). The gantry aperture in CT was 90 cm. CT imaging was acquired at 2 mm collimation, a gantry rotation speed of 0.5 sec, 120 kV and 500 mAs. 100 ml of iopamidol (oypalomin, Konica Minolta, Tokyo, Japan), with 370 mg/ ml of iodine content, was infused into the urinary bladder using urethral catheter for the cystography. Pre-contrast CT images showed that round mass size was 22.9 × 21.9 cm, Hounsfield units of the cyst was 29.5 (five regions of interest above average), and the cyst was not attaching to the umbilicus ( Fig. 1a and 1b) . Hounsfield units of outer lobe of the right liver, renal cortex and the urinary bladder were 50.0, 35.0 and 10.0, respectively. Post-contrast CT images showed that the cyst was not attaching to the urinary bladder ( Fig. 2a  and 2b ). Extirpative surgery was performed under general anesthesia with isoflurane (ISOFLU, DS Pharma Animal Health, Osaka, Japan). Through a posterior ventral midline incision, the cyst was removed (Fig. 3a) . The size of cyst was almost the same, which was diagnosed by CT (Fig. 3b) . The cyst was located at the edge of urachus without attaching to the urinary bladder and umbilicus. Escherichia coli was detected from the opalescent fluid inside the cyst using microbiological examination. Intravenous injection of ampicillin 2.5 g and cefazolin 2 g was conducted twice a day for 10 consecutive days following the surgery. The skin sutures were removed 10 days after the surgery, and then, the heifer returned to her home pen. During the ten-month follow-up, the heifer was doing well and did not show any clinical diseases.
Greene et al. [4] demonstrated that urachal remnants were classified into 4 types based on the morphological characteristics (Fig. 4) . In the case of this heifer, it was confirmed that the cyst was not attaching to the urinary bladder or umbilicus using CT imaging and inspection during the surgery. Therefore, the case was diagnosed as urachal anomaly type 4. Previous studies reported that brain cysts and pulmonary cysts in calves were diagnosed by CT [2, 9] . In this study, the intra-abdominal cyst in heifer was diagnosed using the CT scanner with large gantry size and high radiation dose. Therefore, we could easily treat the cyst surgically. CT scans enabled measuring the diameter of the cyst in large production animal before the surgery for progress of medical science. The scans are simple and valuable non-invasive technique for diagnosis of intra-abdominal diseases in cattle. ACKNOWLEDGMENT. The authors are grateful to DVM Shinichi Jomori of Nansatsu Agricultural Mutual Aid Associations in Kagoshima prefecture, Japan, for providing the heifer for this study. . Four types of urachal anomalies. Type 1; the urachus communicates with the bladder and umbilicus, Type 2; the urachus fails to close completely at the bladder, Type 3; A urachal sinus is formed at the umbilicus, Type 4; A totally blind urachal cyst. These figures were taken from the report by Greene et al. [4] .
